Aim: This survey-based study intends to explore a potential association between the prevalence of deep dental caries and variables, such as age, gender, oral hygiene status, and levels of water fluoridation in the areas of residence of the subjects.
INTRODUCTION
Oral health is a part of general health and affects various aspects of the quality of life. It is found that 36% of the world's population has dental caries with a higher prevalence among developing nations. This implies implementing strategies in order to promote balanced oral health in these nations. Caries being a multifactorial disease, 1 a number of studies have been performed determining the influence of risk factors, such as age, gender, dietary patterns, and socioeconomic status of various populations on the prevalence of dental caries. The prevalence of dental caries in India in 1940 was 55.5%, and was further reported to be 68% in 1960. 2 A few others reported the prevalence to be 60 to 65%. 3, 4 This descriptive crosssectional study intends to explore a potential correlation between some of these factors namely fluoride exposure, age, gender, and oral hygiene status and prevalence of deep dental caries for subjects residing in semi-urban regions of Navi Mumbai. A possible evident association between the prevalence of deep dental caries and these variables would better equip the dental personnel to implement appropriate preventive and restorative treatment plans for the patients.
MATERIALS AND METHODS
This study was carried out in the outpatient department at MGM Dental College and Hospital, Navi Mumbai, India. Simple random sampling was done for a total of 487 subjects entering the premises for dental checkup. Based on the data collected, five semi-urban areas within the Raigad district namely, Panvel, Karjat, Khalapur, Uran, and Pen formed the basis of this study. Informed consent was obtained from every subject, prior to examination. The present study protocol was approved by the Ethical Committee of MGM Dental College and Hospital, Navi Mumbai, India. 5 indicating oral hygiene. The age of the subjects were recorded under age groups 18 to 35, 36 to 55, and 55+. Teeth with deep dental caries were identified using a mouth mirror and probe. Symptoms, such as sensitivity or pain on hot and cold intake and depth of the carious lesion were used as a measure to determine the carious involvement. Those teeth that gave symptoms for pulpal involvement or a history of the same were also considered. The number of teeth with deep dental caries were recorded for each subject. The oral hygiene status was recorded using the OHI-S index. Considering the Debris and Calculus Index, the oral hygiene status was categorized accordingly as good, fair, and poor. Fluoride levels in the drinking water were recorded based on the information obtained from areas of residence. These were calculated for semi-urban areas within Raigad district of Navi Mumbai, namely, Panvel, Karjat, Khalapur, Uran, and Pen based on the simple random samples obtained. Corresponding fluoride values were collected from government water testing authorities at Kokan Bhavan, Navi Mumbai, India. These levels were measured against the minimum recommended fluoride values in controlling dental caries (0.5-1.0 mg/dL).
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RESULTS
Test 1: Central Tendency (Median) of Fluoride Levels
The average, median, standard deviation, and range of fluoride content in Panvel, Karjat, Khalapur, Pen, and Uran, and all five regions together were calculated ( Table 1) .
The mean, average, and standard deviation values consider outliers in the population. Hence, a central tendency (median) provides a better measure to evaluate the fluoride content. An overall median value of not more than 0.5 mg/L was noted. Table 1 reveals all five blocks showing a median fluoride content of 0.24 mg/L. However, the number of subjects from Uran and Pen were less than 15. Hence, a scatter plot was denoted for Table 1 comparing median of fluoride content in Panvel, Karjat, and Khalapur with corresponding percentage prevalence of deep dental caries (Graph 1).
Test 2: Pearson's Correlation between Age, OHI-S, and Number of Teeth with Deep Dental Caries
Age and OHI-S showed the following correlation with the severity of deep dental caries. This correlation was carried out by mapping the exact number of teeth with deep dental caries (indicator of severity) with the actual age and OHI-S score.
Pearson's correlation produces two important results: 1. How strong a correlation is based on the magnitude of the variable value compared to the reference (here, number of teeth with deep dental caries, which is taken to be 1). The OHI-S having a greater value determines (0.188) that OHI-S has a greater degree of association with the severity of deep dental caries, as compared to age (0.032). Also, since both values are positive, there exists a positive correlation between age and OHI-S, and the number of teeth with deep dental caries. This means that, as OHI-S and age increase, the severity or number of teeth with deep dental caries increases (Table 2) .
Another notable result obtained was that although the severity (number of teeth having deep dental caries) increases with age, its prevalence is highest among the youngest age group (18) (19) (20) (21) (22) (23) (24) (25) (26) (27) (28) (29) (30) (31) (32) (33) (34) (35) and it decreases with age ( Table 3) .
Test 3: Chi-square Test
Chi-square tests are essentially used to determine whether different sections of the population have similar relationships with an expected outcome. Here the different sections of the population are:
• Age group -Three age groups 18 to 35, 36 to 55, 55+
(three groups within the population).
• Gender -Male and female (two groups within the population).
• OHIS -Good, fair, and poor (three groups within the population).
If there were no significant differences between different sections of a population with respect to the expected outcome (deep dental caries), then our hypothesis would be proved wrong and the p-value would be < 0.05. Here, with reference to each of the three sections of the population, there are significant differences with regard to deep dental caries for each section of the population. Hence, when the population is segmented by age, each of the age groups has a different correlation with the presence of deep dental caries.
In each case the p-values are more than 0.05, which means each segment of the population does not behave similarly. This validates our results from the Pearson's test, in which it was observed that severity and prevalence of deep dental caries is different for different age groups, i.e., each group behaves differently (Table 4) .
To simplify this, the slice and dice technique was used in which it was found that of all the subjects, deep dental caries prevailed in 35% of them. The prevalence was found to be higher in men, at 38%, and slightly lower in women, at 32% (Table 5) . Also, among the 258 subjects considered for the OHI-S index those that had a good index, 155 (60%) had deep dental caries and among the 199 that had a fair index, 137 (69%) had deep dental caries while amongst the 26 subjects that had a poor OHI-S index, 17 (65%) had deep dental caries (Table 6) .
DISCUSSION
There has been significant interest in the dental community to investigate fluoride levels in drinking water 8 and its possible relation to dental caries. 9 This has led to several surveys being conducted based on various demographic parameters and techniques to determine the fluoride levels. The overall fluoride levels were best measured using the central tendency (median) value and were found to be as low as 0.24 mg/L. Benefits of water fluoridation as a preventive measure for caries has been presented in a number of studies. 9 One such study showed the prevalence of caries to be 23% lower on exposure to fluoridated water. 10 Gender differences in caries have also been observed. Surveys carried out in Hungary, India and part of Brazil have led to an observation of higher prevalence in women as compared to men. 11 This was attributed to earlier eruption of teeth in females, 12 certain hormonal changes, and snacking during cooking. 13 On the contrary, the study showed that deep dental caries was found to be higher in men (38%) than in women (32%). However, gender could not be considered significant since a definite conclusion cannot be made owing to a part of the population. Hence, gender was considered only to an extent that it makes the point of there being difference between men and women for the prevalence of deep dental caries in the given sample population. Age has proved to be another important risk factor in the prevalence of dental caries.
Various studies found a notable association between the two, most of which were performed on children or age groups below 18 years. 14, 15 Manji et al 16 studied the caries pattern in rural Kenya and found caries to be more prevalent amongst the older age groups than younger while severity was greater among the 25 to 34 age group. The current study accounted for a high prevalence of deep dental caries amongst the younger age group (18-35 years) . This could be attributed to lifestyle and dietary habits of these respondents. Since demographic behavior varies from place to place, it is imperative to carry out localized surveys to better understand the problem and subsequently determine a relation or the lack of it. The general standards of oral hygiene was found to be a good indicator 17 for the prevalence of dental caries. 18 Subjects with a good OHI-S index had a lesser percentage of deep dental caries (60%) as compared to the ones with fair (69%) and poor (65%). This implies implementing strategies that pay greater attention to financial hardships and other correlates of poverty in order to promote balanced oral health.
CONCLUSION
• Fluoride vs Deep Dental Caries: According to recommended fluoride levels of 0.5-1 mg/L in drinking water, the median values for each of the five blocks were found to be less (0.24 mg/L). This is validated by our analysis as we found 63.8% prevalence of deep dental caries in these five blocks.
• Age and OHIS vs Deep Dental Caries: There is a stronger correlation (0.188) between deep dental caries and OHI-S as compared to age (0.032). Another notable result was that the prevalence of deep dental caries decreases with age, but its severity increases with age.
• 
CLINICAL SIGNIFICANCE
Research has led to a significant interest in the dental community to investigate the possible relation between dental caries and different parameters, with fluoride levels in water being one of them. The provision and use of fluoride supplements, topical fluoride gels, and foams must be emphasized and targeted toward persons and groups at a high risk of developing caries. Such reports aided by accurate measurements of fluoride levels in water can enable local municipal bodies to ensure fluoridation of community water as per recommendations of health advisory bodies. From a clinician's perspective, these results can be factored into the treatment process and patients may be suggested preventive and curative measures specific to the local problems. Dentists and other health-care providers may also consider the risk status in terms of age, gender, and oral hygiene to determine the appropriate intensity of treatment.
